INTRODUCTION {#sec1-1}
============

Injuries sustained at work have significant consequences in and out of the workplace. Such negative outcomes among many others include decreased work productivity and impaired work performance, as well as other indirect consequences such as an increase in the cost of medical expenses due to employees seeking compensations. A US study suggested that occupational injuries led to a total of 4700 deaths in 2011 which was estimated to cost the US economy approximately \$6 billion alone.\[[@ref1]\] Another study on the global trends of occupational health suggests that over 350,000 annual fatal occupational injuries occur globally; in 2010 alone, there were 313 million nonfatal occupational injuries, adding up to a minimum of 4 days of absence from work.\[[@ref2]\]

Injuries occurring at work have been associated with both the type of work and the actions of workers.\[[@ref3][@ref4]\] According to a theoretical model of occupational injuries, various factors such as poor work conditions, tasks involving exposure to hazards, employment status (working part time or overtime), and individual characteristics such as demographics and the presence of a chronic disease, all combine to increase the risk of occupational injuries.\[[@ref4]\] Despite the implementation of preventative measures in act, occupational injuries are still prevalent across many different work industries;\[[@ref3]\] however, their rates across work various industries are not constant, and these results may vary depending on the demographics, and the occupational factors that are associated with the injuries.

There are limitations within Canadian studies that can fully assess the association and impact of specific occupational variables on the rates of occupational injuries; these variables include the type of occupation, employment status, number of injuries, chronic condition, and the level of education. Moreover, work-related injuries defined as injuries that occurred at or within the workplace and not as a result of intention (self-harm). For instance, the Association of Workers\' Compensation Boards of Canada refers to a time-loss injury as "an injury for which a worker is compensated for a loss of wages following a work-related accident (or exposure to a noxious chemical) or receives compensation for a permanent disability with or without time lost in his or her employment,"\[[@ref5]\] any other type of work injury that does not qualify the criteria for a wage compensation might be overlooked. This can cause disparities as the true burdens of occupational injuries may be underestimated: The Canadian Community Health Survey (CCHS) includes injuries such as multiple minor injuries, or fractured bones that may not result in a loss of wage compared to other similar injuries such as broken bones, and therefore may be neglected. Furthermore, the CCHS is nationally administered and includes injuries that were not deemed lost time or reported to a worker\'s compensation board. Owing to the widespread prevalence and economic and social impact of both major and minor injuries, we found it worthwhile to assess consistent factors that may lead to a high rate of occupational injuries. These results of our assessment are important in identifying the occupational factors that might contribute to a higher rate of injuries compared to the others and therefore might require an allocation of a higher number of resources and/or precautionary measures to minimize if not eliminate the sources of error.

This study extends the data from CCHS 2001 to 2014 to assess the trends of association between occupational injuries and specific occupational variables within the Canadian workforce. Ten years of national survey data were assessed to identify the consistency of these associated trends over the included years of data to determine unchanging outcomes.

METHODS {#sec1-2}
=======

Survey data collection {#sec2-1}
----------------------

The Canadian Community Health Survey (CCHS) is a cross-sectional survey that collects information regarding the health status, health-care utilization, and health determinants from a representative sample of the Canadian population. The primary use of the CCHS data is for health surveillance and population health research. From 2001--2005, the survey was conducted every 2 years during 2001, 2003, 2005 reference periods with a target sample of approximately 130,000 respondents. Starting 2007, the CCHS survey was administered annually, and the sample size was changed to 65,000 respondents. The CCHS covers the population aged 12 and over from all ten provinces and three territories of Canada. Persons living on reserves and other Aboriginal settlements in the provinces, full-time members of the Canadian Forces, the institutionalized population, and persons living in the Quebec health regions of Région du Nunavik and Région des Terres-Cries-de-la-Baie-James are exclude from the survey. It is important to note that these exclusions represent \< 3% of the Canadian population aged 12 and over.\[[@ref6]\]

Variables {#sec2-2}
---------

The primary outcome of the study was to determine the prevalence and association of occupational injuries in relation to various occupational health outcomes. For the purpose of this study, CCHS respondents were included based on their age, employment status, and whether they have sustained an injury or not: The CCHS respondents included in our analyses were of age 15--74 years, were employed or self-employed throughout the past year before the survey and had sustained an injury either at or outside of work within the past 12 months. The types of injuries that were included in the CCHS and were considered in this study included: multiple minor injuries; broken/fractured bones; burn, scald, chemical burn; dislocation; sprain or strain (this does not include repetitive strain or sprain); cut, puncture, animal bite; scrape, bruise, blister; concussion or other brain injury; poisoning; injury to internal organs; or other injuries. For individuals, who sustained multiple injuries during different activities, the most serious one out of those multiple injuries is considered. The set of commands for Stata MP version 11 used for the inclusion criteria as stated in the Appendix. The final study sample consisted of employed individuals who had sustained an injury in the past 12 months; this sample was divided into two cohorts based on whether the injury was sustained at work or outside of work. The two groups were subjected to statistical analysis to compare the rate of injuries occurring at work with those occurring outside of work with regards to their association with the occupational outcomes that were included in our analyses. The rate of occupational injuries for the purpose of this study was defined as follows:

![](IJCIIS-9-29-g001.jpg)

The occupational variables included in the study were the type of occupation, the employment status (full time or part time), level of education, the presence of a chronic condition, and the number of injuries sustained. The variables of age and sex were also included to account for any confounding that may result from these variables. [Table 1](#T1){ref-type="table"} provides the summary of variables included in the study analyses for each year.

###### 

Summary of the variables analyzed for each Canadian Community Health Survey year

                                                2001   2003   2005   2007   2008   2009   2010   2011   2012   2013   2014
  --------------------------------------------- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------
  Type of occupation                            Y      \-     \-     Y      \-     Y      Y      Y      Y      Y      Y
  Full-time/part-time                           Y      Y      Y      Y      \-     Y      Y      Y      Y      Y      Y
  Level of education                            Y      Y      Y      Y      \-     Y      Y      Y      Y      Y      Y
  Has a chronic condition                       Y      Y      Y      \-     \-     \-     \-     \-     \-     \-     \-
  Activity where most serious injury occurred   Y      Y      Y      Y      \-     Y      Y      Y      Y      Y      Y
  Number of injuries                            Y      Y      Y      Y      \-     Y      Y      Y      Y      Y      Y

A dash represents where data were not available. The CCHS 2008 dataset did not provide any information on the injuries and therefore was not included in our study CCHS: Canadian Community Health Survey

Statistical analyses {#sec2-3}
--------------------

The statistical analysis was completed in StataMP 11,\[[@ref7]\] with "svyset" commands to apply sampling weights and to adjust for clustering of observations within the CCHS and census region and derived from our previous work \[[Appendix](#APP1){ref-type="app"} for a representative set of codes\].\[[@ref8]\]

Variables were filtered using bivariate analysis: Variables with *P* \< 0.1 were kept for model building, and the rest were dropped (e.g., chronic condition). The statistical significance level of *P* \< 0.1 was used to ensure that all the potentially useful variables were retained for the analysis. Backward stepwise logistic regression analysis was used to create\[[@ref8]\] three models of demographics and health factors associated with injuries at the workplace in Canada: (1) type of occupation, (2) full time/part-time employment status and the number of injuries, and (3) level of education. A statistical significance level of *P* \< 0.05 was used in each of the final analyses. A representative set of commands used to perform the statistical analysis of the 2001 CCHS dataset is included below.

RESULTS {#sec1-3}
=======

Study sample selection and characteristics {#sec2-4}
------------------------------------------

Respondents who fulfilled the following requirement for each survey year were included: aged between 15 and 74 years, a work status of being employed or self-employed for the past 12 months and had sustained an injury in the past 12 months. The final sample size for each year and the representative population size for the sample has been reported in Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"} provides a summary of the study sample characteristics for each CCHS. [Table 4](#T4){ref-type="table"} provides the summary of associations between the rate of occupational injuries and various occupational outcomes as based on backward, stepwise logistic regression. Data are provided as odds ratios (OR) at 95% confidence intervals. ORs represent the odds that an outcome, i.e., occupational injury will occur given a particular condition, i.e., the various occupational outcomes being studied. An OR \> 1 represents the higher odds of occupational injury given the specific condition.\[[@ref3]\]

###### 

Survey sample size and representative population size for each Canadian Community Health Survey year

         Total survey sample size   Total representative population size   Study sample size   Representative study population size
  ------ -------------------------- -------------------------------------- ------------------- --------------------------------------
  2001   130,880                    25,722,531                             11,941              2,461,766
  2003   42,592                     8,205,759                              3059                666,454
  2005   132,221                    27,126,165                             10,006              2,315,588
  2007   131,061                    28,017,372                             1560                388,659
  2009   124,188                    28,725,105                             9986                2,603,701
  2010   62,909                     28,878,418                             5043                2,628,394
  2011   124,929                    29,335,211                             9941                2,594,665
  2012   61,707                     29,491,030                             611                 405,485
  2013   127,462                    30,002,817                             10,255              2,942,391
  2014   63,522                     30,154,392                             5137                2,940,915

###### 

Study sample characteristic (%), Canadian Community Health Survey 2001-2014 survey of employed respondents aged 15-74, who had sustained an injury within past 12 months

                                                            2001    2003    2005    2007    2009    2010    2011    2012    2013     2014
  --------------------------------------------------------- ------- ------- ------- ------- ------- ------- ------- ------- -------- -------
  Males                                                     62.3    63.6    62.7    59.5    59.9    59.5    62.9    63.1    58.7     58.3
  Females                                                   37.7    36.4    37.4    40.5    40.0    40.5    37.0    36.9    41.3     41.7
  Injured at work                                           32.1    31.3    25.1    24.8    19.4    19.4    21.1    20.6    18\. 9   19.1
  Age                                                                                                                                
   15-19                                                    14.25   13.86   11.69   9.86    10.56   10.32   8.83    9.35    8.52     8.86
   20-29                                                    26.01   26.65   25.04   25.24   24.86   25.61   31.22   28.61   25.83    25.89
   30-39                                                    23.38   19.13   21.10   20.03   18.85   18.07   21.97   20.87   20.78    20.30
   40-49                                                    22.29   23.37   24.04   24.14   21.89   21.83   18.34   21.67   19.38    18.47
   50-59                                                    10.92   13.33   14.35   16.33   18.22   18.65   14.98   14.74   18.29    18.42
   60-69                                                    2.82    3.36    3.50    4.16    5.21    5.01    4.42    4.56    6.77     7.71
   70-74                                                    0.3     0.3     0.3     0.2     0.4     0.5     0.2     0.2     0.4      0.5
  With chronic condition                                    66.25   65.58   72.13   \-      \-      \-      \-      \-      \-       \-
  Type of occupation                                                                                                                 
   Management, sciences, health, education, arts, culture   30.85   \-      \-      33.39   34.98   33.39   31.88   33.74   35.35    35.06
   Business, finance, administration                        8.8     \-      \-      15.5    16.52   16.98   14.16   12.35   16.34    15.96
   Sales or service                                         24.74   \-      \-      23.71   24.71   25.87   22.67   21.35   23.92    23.58
   Trades, transport or equipment operator                  17.94   \-      \-      21.61   16.71   16.6    23.20   22.71   16.37    16.09
   Primary industry, processing, manufacturing, utilities   10.61   \-      \-      5.79    7.08    7.16    8.11    9.86    8.02     9.31
  Employment status                                                                                                                  
   Full-time                                                80.85   79.43   82.25   80.69   80.81   80.34   83.97   85.99   81.72    80.61
   Part-time                                                19.15   20.57   17.75   19.31   19.19   19.66   16.03   14.01   18.28    19.39
  Education                                                                                                                          
   Lower than secondary                                     20.86   18.82   13.78   13.12   10.86   10.33   10.26   9.27    8.93     9.63
   Secondary graduation                                     20.38   14.57   15.71   16.44   14.68   14.97   21.17   20.07   19.48    17.23
   Other post grade                                         10.93   9.58    11.36   12.57   11.19   11.61   4.75    4.13    6.98     6.56
   Postsecondary graduation                                 47.83   57.03   59.16   57.87   63.27   63.09   63.82   66.53   64.61    66.58

Dashes are present where data were not available

###### 

Summary of the associations between occupational injuries and occupational health factors based on a backwards, stepwise logistic regression model

                                                           2001       2003     2005       2007       2009       2010       2011       2012       2013       2014
  -------------------------------------------------------- ---------- -------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
  Type of occupation                                                                                                                                        
   Management, sciences, health, education, arts,culture   1.0        \-       \-         1.0        1.0        1.0        1.0        1.0        1.0        1.0
   Business, finance, administration                       0.58\*\*   \-       \-         \-         \-         0.61\*     \-         \-         0.72\*     0.62\*
   Sales or service                                        1.84\*\*   \-       \-         \-         2.25\*\*   2.16\*\*   3.59\*     4.52\*     2.41\*\*   2.61\*\*
   Trades, transport or equipment operator                 4.17\*\*   \-       \-         5.27\*\*   4.73\*\*   4.71\*\*   4.89\*\*   6.80\*\*   4.60\*\*   4.38\*\*
   Primary industry, processing, manufacturing,utilities   4.16\*\*   \-       \-         2.84\*     3.66\*\*   3.64\*\*   5.05\*     6.36\*     4.48\*\*   4.41\*\*
  Number of injuries                                                                                                                                        
   One injury                                              1.0        1.0      1.0        1.0        1.0        1.0        1.0        1.0        1.0        1.0
   Two injuries                                            \-         \-       \-         \-         \-         \-         \-         \-         \-         \-
   Three to five injuries                                  \-         \-       \-         0.28\*     \-         \-         \-         \-         \-         \-
   Six or more injuries                                    1.96\*     \-       1.65\*\*   \-         \-         \-         \-         \-         \-         \-
  Employment status                                                                                                                                         
   Full-time                                               1.0        1.0      1.0        1.0        1.0        1.0        1.0        1.0        1.0        1.0
   Part-time                                               0.51\*\*   0.61\*   0.61\*\*   0.53\*     0.53\*\*   0.52\*\*   \-         \-         \-         \-
  Education                                                                                                                                                 
   Less than secondary school graduation                   1.0        1.0      1.0        1.0        1.0        1.0        1.0        1.0        1.0        1.0
   Secondary school graduation                             \-         0.64\*   0.58\*\*   \-         0.59\*\*   \-         \-         \-         \-         \-
   Some postsecondary                                      0.59\*\*   \-       0.52\*\*   \-         0.41\*\*   0.41\*\*   0.38\*     \-         0.56\*     0.45\*
   Postsecondary graduation                                0.51\*\*   0.47\*   0.40\*\*   \-         0.38\*\*   0.42\*\*   \-         \-         0.48\*\*   0.46\*\*

\**P*\<0.05, \*\**P*\<0.001. A dash represents where the data were not available from the CCHS. Figures are OR at 95% CI and *P*\<0.05. A dash represents where the data were not available. OR: Odd ratios, CI: Confidence interval, CCHS: Canadian Community Health Survey

Type of occupation {#sec2-5}
------------------

A significant association (*P* \< 0.05) was observed between the types of occupation and rate of occupational injuries. In total, data on the type of occupation were collected for eight CCHS (2001, 2007, and 2009--2014). Four out of the eight CCHS dataset suggested that there was a negative association between workplace injuries and jobs in business, finance, administration sectors (2001: OR = 0.58, *P* \< 0.05; 2010: OR = 0.61, *P* = 0.04; 2013: OR = 0.72, *P* = 0.044; 2014: OR = 0.62, *P* = 0.041) compared to management, sciences, health, education, arts, and culture. OR \<1 suggested the lower odds of injuries occurring in jobs within business, finance, and administration sectors.

Respondents with jobs in the trades, transport or equipment operator were the most likely to have sustained occupational injuries \[[Table 4](#T4){ref-type="table"}\]. For CCHS 2001, 2007, 2009, 2010, 2012, and 2013, the highest odds of workplace injuries were observed for jobs in the trades, transport, or equipment operator sectors (*P* \< 0.001), whereas for CCHS 2011 and 2014, jobs in primary industry, processing, manufacturing, and utilities sectors were associated with the highest odds of occupational injuries.

Number of injuries {#sec2-6}
------------------

A significant, positive association (*P* \< 0.05) was observed between workplace injuries and the number of injuries. Respondents sustaining injuries at work were more likely to sustain six of more injuries for 2001 (OR = 1.96, *P* = 0.012) and 2005 (OR = 1.65, *P* \< 0.001) cohorts. A negative association between occupational injuries and three to five injuries was observed for 2007 (OR = 0.28, *P* = 0.02) CCHS. Interestingly, individuals sustaining occupational injuries are at higher odds of sustaining six or more injuries compared to a lesser number of injuries.

Employment status {#sec2-7}
-----------------

In six of the 10 CCHS (2001, 2003, 2005, 2007, 2009, and 2010), a significant, negative association (*P* \< 0.05) was observed between part-time employment and workplace injuries compared to full-time job (2001: OR = 0.51, *P* \< 0.001; 2003: OR = 0.61, *P* = 0.024; 2005: OR = 0.61, *P* \< 0.001; 2007: OR = 0.53, *P* = 0.039; 2009: OR = 0.53, *P* \< 0.001; 2010: OR = 0.52, *P* \< 0.001). This suggests that respondents with full-time jobs were at higher odds of sustaining injuries at work in comparison to part-time workers.

Level of education {#sec2-8}
------------------

In the final multivariate regression analysis, an overall negative association was observed between the rate of occupational injuries and the level of education. Lower OR occupational injuries was observed among people with a higher level of education. Compared to individuals, who acquired less than secondary graduation, individuals with postsecondary graduation were at lower odds of sustaining workplace injuries for years 2001 (OR = 0.51, *P* \< 0.001), 2003 (OR = 0.47, *P* = 0.001), 2005 (OR = 0.40, *P* \< 0.001), 2009 (OR = 0.38, *P* \< 0.001), 2010 (OR = 0.42, *P* \< 0.001), 2013 (OR = 0.48, *P* \< 0.001), and 2014 (OR = 0.46, *P* \< 0.001).

DISCUSSION {#sec1-4}
==========

This is the first study to use CCHS data to look at the association between the rates of occupational injuries and various occupational health outcomes within the Canadian context.

It is well documented in the literature that workers within the trades, processing, and manufacturing and utility industries, are more likely to experience injuries than individuals working in other industries.\[[@ref9][@ref10]\] Our study provides further support for these findings and shows that these results have remained consistent over the years. Various reasons that have been provided to explain the higher risk of injuries at jobs within these sectors injuries include routine overtime work, job strain, emotional exhaustion, role conflict, and stress.\[[@ref11][@ref12][@ref13]\]

Of particular interest was the positive association between sales and service occupations and occupational injuries. In a previous Canadian study, it was found that in young workers between the 15 and 24 years of age in sales/service and administrative/clerical jobs had the lowest work injury rates compared to other types of jobs.\[[@ref6]\] While sales and service occupations still had lower ORs compared to the trades and primary industry categories in our study, it was significantly higher than management and administrative occupations. One factor that may attribute to these results is strain injuries. The relative risk of repetitive strain injuries is higher for sales and service occupations compared to clerical occupations, but still lower than processing and construction occupations.\[[@ref10]\] This finding is important as the sales and service industry makes up 27.1% and 18.7% of the Canadian labor force for women and men aged 15 years and over, respectively.\[[@ref14]\] Further research is required for the role of policy in decreasing the risks of occupational injuries within the various industries.

While socioeconomic factors such as education and income are well-known determinants of health, less is known about how it affects work-related injuries.\[[@ref15][@ref16][@ref17]\] Our study provides support that higher levels of education are associated with lower odds of the work injury. This trend is consistent within and between each year. However, it is still not clear what the underlying mechanisms are that cause higher levels of work injury among those with a level less education. Higher education may provide improved occupational opportunities that require less physical demand and reduced hazardous exposure, thus decreasing the risk for injury.

There is also evidence that occupational "prestige" may also affect an individual\'s overall health, where occupational prestige represents the perception of a job\'s social status and is a measure of the social standing of both the job and the worker.\[[@ref18]\] One study found that higher occupational prestige was associated with lower odds of self-reported poor health. The mechanism behind how occupational prestige can affect work-related injuries has not been investigated and is an area of potential future studies. Our research provides evidence to support the association between education level and occupational injuries.

The main limitation of this study is the self-reported nature of the questionnaires, which may affect the accuracy of some of the responses. Other limitations of this study are related to the representative nature of the CCHS and do not fully capture all occupational injuries, reported or unreported. This reduces the comprehensiveness of our data set and may present a conservative bias to extrapolations of the results. Despite this, our collective results from CCHS data between 2001 and 2014 suggests that occupational injuries are associated with various factors including the type of occupation, the number of injuries, employment status, and the level of education received. These results may allow policymakers, employers, and other stakeholders to carefully consider and address the impact that occupational injuries have on the Canadian workforce.
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